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1378 2.2 Gypsum Spring gypsum overlies the Spearfish on left. Bear Butte, an exhumed Tertiary
laccolith, may be seen in the far distance poking through hills to left.

138.8 1.0 Gypsum caps red beds, both units of the Gypsum Spring Formation to right. Overlain by
greenish shale of the Stockade Beaver Member of the Sundance Formation, and overlies red beds of the
Spearfish Formation.

1509 2.1 Hummaocky topography typical of landslide on the slope of the hogback on left.

1516 0.7 Sturgis, Exit 30. Every year during August a multitude of motorcyclists invade the Black
Hills for the famous Sturgis Bike Rally. In 2004 there were 515,000 participants, generating 706 tons of
garbage, with 133 marriage licenses issued, four deaths, 16 felony drug arrests, 405 jailed, 340 emergency
hospital visits, and $1,100,000 taxes collected (From The Official City of Sturgis Rally Website).

156.2 4.6 Exit 34, Black Hills National Cemetery, one of several, including Arlington National
Cemetery near Washington DC.

157.2 1.0 In 1963 a roadcut on 1-90 triggered a landslide that was stabilized by removing material
equal to the amount removed at the toe of the slide (Rahn, 1986, p. 173).

159.2 2.0 Landslide topography on slope ahead to left.
1526 34 Rest area.

153.3 0.7 Gypsum caps Spearfish red beds on left. Minnekahta, Opeche, and Minnelusa rocks dip
towards us on right.

159.6 6.3 Exit 48. Stagbarn Canyon Road. Excellent exposure of upper Sundance, Morrison, and
lower Lakota Formations along the road up the hill to left.

164.7 5.1 Enter Pennington County.

168.1 3.4 Cut through the Dakota hogback held up by Lower Cretaceous sandstone and underlain by
Jurassic sandstone and shale.

168.6 0.5 Turn right onto 1-190 South.

169.8 1.2 Turn right on exit 1C towards the Civic Center.
1699 0.1 Stop Sign. Turn left towards Civic Center.

1700 0.1 Bear left towards Civic Center passing under 1-190.
170.2 0.2 Stop sign. Continue straight.

1705 0.3 Traffic light. Turn right on 5th Street.

170.7 0.2 Turn right into Holiday Inn. End of trip.



280

REFERENCES CITED

Brady, F. H., 1931, Minnelusa formation of Beulah
district, northwestern Black Hills, Wyoming:
American Association of Petroleum Geologists
Bulletin., v. 15, p. 183-188.

Brady, F.H., 1958, Evaporite deposits in the Minnelusa
Formation in the Sundance-Beulah area, Crook
County, Wyoming: Wyoming Geological Association
Guidebook, p. 45-47.

Bronson, William, and Watkins, T.H., 1977, The
Centennial History of America’s Greatest Gold Mine,
Homestake Mining Company, San Francisco, 78 p.

Cattermole, J.M., 1969, Geologic map of the Rapid City
West Quadrangle, Pennington County, South Dakota:
U.S. Geological Survey, Geologic Quadrangle Map
GQ-828.

Carter, J.M., Driscoll, D.G., and Hamade, G.R., 20014,
Estimated recharge to the Madison and Minnelusa
aquifers in the Black Hills area, South Dakota and
Wyoming, water years 1931-98: U.S. Geological
Survey Water-Resources Investigations Report
00-4278, 66 p.

Carter, J.M., Driscoll, D.G., Hamade, G.R., and Jarrell,
G. J., 2001b, Hydrologic budgets for the Madison and
Minnelusa aquifers, Black Hills of South Dakota and
Wyoming, water years 1987-96: U.S. Geological
Survey Water-Resources Investigations Report
01-4119, 53 p.

Cox, E.J., 1962, Preliminary Report on the artesian water,
Minnelusa and Pahasapa Formations, Spearfish-Belle
Fourche area: South Dakota Geological Survey, Spe-
cial Report 19, 23 p.

Darton, N.H., 1909, Geology and water resources of the
northern portion of the Black Hills and adjoining
regions in South Dakota and Wyoming: U. S.
Geological Survey Professional Paper 65, 105 p.

Davis, A.D., 1979, Hydrogeology of the Belle Fourche,
South Dakota water infiltration gallery area:
Proceedings of the South Dakota Academy of Science,
v. 58, p. 122-153.

Davis, A.D., Long, A.J., and Wireman, M., 2000,
Sensitivity of the Madison aquifer to contamination in
the Rapid City area of the Black Hills, in Strobel, M.L.,
Davis, A.D., Sawyer, J.F., Rahn, P.H., Webb, C.J., and
Naus, C.A., Hydrology of the Black Hills: Proceedings

of the 1999 Conference on the Hydrology of the Black
Hills, South Dakota School of Mines and Technology
Bulletin No. 20, Rapid City, South Dakota, p. 12-19.

Davis, A.D., and Rahn, P.H., 1997, Karstic gypsum
problems at wastewater stabilization sites in the Black
Hills, South Dakota: Carbonates and Evaporites, v. 12,
p. 73-80.

Driscoll, D.G., Hamade, G.R., and Kenner, S.J., 2000,
Summary of precipitation data for the Black Hills area
of South Dakota, water years 1931-98: U.S. Geological
Survey Open File Report 00-329, 151 p.

Duke, E., 2005, Homestake Mine: South Dakota School
of Mines & Technology, Homestake Deep
Underground Science and Engineering Laboratory
Web Site, http://www.hpcnet.org/cgi-bin/global/
a_bus_card.cgi?SitelD=406162, 1 p.

Epstein, J.B., 2003, Gypsum Karst in the Black Hills,
South Dakota-Wyoming: Geomorphic Development,
Hazards, and Hydrology, in Johnson, K.S., and Neal,
J.T., eds., Evaporite Karst and Engineering/
Environmental Problems in the United States:
Oklahoma Geological Survey Circular 109,

p. 241-254.

Epstein, J.B., 2005, Field Trip Guide 3, Karst Features of
the Western Black Hills, in Kuniansky, E.L., editor,
U.S. Geological Survey, Karst Interest Group
Proceedings, Rapid City, South Dakota, September 12-
15, 2005: U.S. Geological Survey Scientific
Investigations Report 2005-5160, this volume.

Epstein, J.B., Agenbroad, Larry, Fahrenbach, Mark,
Horrocks, R.D., Long, A.J., Putnam, L.D., Sawyer,
J.F., and Thompson, K.M., 2005, Field Trip Guide 1,
Karst Features of the Southern Black Hills, in
Kuniansky, E.L., editor, U.S. Geological Survey, Karst
Interest Group Proceedings, Rapid City, South Dakota,
September 12-15, 2005: U.S. Geological Survey
Scientific Investigations Report 2005-5160, this
volume.

Fahrenbach, M.D., and Fox, J.E., 1996, Paleozoic
Stratigraphy of the Northern Black Hills, South
Dakota: Road Log, Field trip 10, in Paterson, C.J. and
Kirchner, J.G., eds., Guidebook to the Geology of the
Black Hills, South Dakota: South Dakota School of
Mines and technology, Bulletin No. 19, p. 90-107.

Fahrenbach, M.D., and Sawyer, J.F., 2001, Geologic map
of the Rapid City West Quadrangle, South Dakota:



South Dakota Geological Survey, 7.5 Minute Series,
Geologic Quadrangle Map 1.

Fielder, Mildred, 1970, The Treasure of Homestake Gold:

Northern Plains Press, Aberdeen, South Dakota, 478 p.

Greene, E.A, 1999, Characterizing recharge to wells in
carbonate aquifers using environmental and artificially
recharged tracers, in Morganwalp, D.W., Buxton,
H.T., eds., U.S. Geological Survey Toxic Substances
Hydrology Program — Proceedings of the Technical
Meeting, Charleston, South Carolina, March 8-12,
1999 — Volume 3 of 3 — Subsurface contamination
from point sources: U.S. Geological Survey Water-
Resources Investigations Report 99-4018C.

Greene, E.A., and Rahn, P.H., 1995, Localized
anisotropic transmissivity in a karst aquifer: Ground
Water, v. 3, No. 5, p. 806-816.

Greene, E.A., Shapiro, A.M., and Carter, J.M., 1999,
Hydrogeologic characterization of the Minnelusa and
Madison aquifers near Spearfish, South Dakota: U.S.
Geological Survey Water-Resources Investigations
Report 98-4156, 64 p.

Hortness, J.E., and Driscoll, D.G., 1998, Streamflow
losses in the Black Hills of western South Dakota: U.S.
Geological Survey Water-Resources Investigations
Report 98-4116, 99 p.

Gries, J.P., 1996, Roadside Geology of South Dakota:
Mountain Press Publishing Co., Missoula, Montana,
358 p.

Jenning, J.N., 1971, Karst: The M.L.T. Press, Cambridge,
Mass., 252 p.

Johnson, J.D., 1931, The Homestake Enterprise-Power:
Engineering and Mining Journal, (McGraw-Hill
Publishing Company Inc.) v. 132, p. 310-312.

Lisenbee, A.L., Kirchner, J.G., and Paterson, C.J., 1996,
Tertiary Igneous Intrusions and Related Gold
Mineralization, Northern Black Hills, South Dakota:
Road Log, Field Trip 11, in Paterson, C.J. and
Kirchner, J.G., eds., Guidebook to the Geology of the
Black Hills, South Dakota: South Dakota School of
Mines and technology, Bulletin No. 19, p. 108-128.

Klemp, J.A., 1995, Source aquifers for large springs in
northwestern Lawrence County, South Dakota: Rapid
City, South Dakota, South Dakota School of Mines and
Technology, unpublished M.S. Thesis, 175 p.

281

Martin., J.E., Motes, A.G., lll, and Fox, J.E., 1988,
Geology of the northern portion of the Simons’ Ranch
Anticline, Crook County, Wyoming, with special
reference to the depositional history of the upper
Minnelusa Formation (Permian, Wolfcampian):
Wyoming Geological Association, Guidebook, Thirty-
ninth field conference; eastern Powder River Basin-
Black Hills, Casper, Wyo., p. 191-215.

Naus, C.A., Driscoll, D.G., and Carter, J.M., 2001,
Geochemistry of the Madison and Minnelusa aquifers
in the Black Hills area, South Dakota: U.S. Geological
Survey Water-Resources Investigations Report
01-4129, 118 p.

Plummer, L.N., and Friedman, L.C., 1999, Tracing and
Dating Young Ground Water: U.S. Geological Survey
Fact Sheet 134-99, FS-134-99, 4 p.

Rahn, P.H., 1986, Engineering Geology, an
Environmental Approach: Prentice-Hall, Upper Saddle
River, N.J., 586 p.

Rahn, P.H., 1992, Permeability of the Madison aquifer in
the Black Hills area: Final Completion Report to the
South Dakota Groundwater Research and Public
Education Program, Vermillion, South Dakota, 131 p.

Rahn, P.H., Bump, V.L., and Steece, F.W., 1977,
Engineering Geology of Central and Northern Black
Hills, South Dakota: South Dakota School of Mines
and Technology, Rapid City, S.D., 34 p.

Rahn, P.H., and Davis, A.D., 1996, Gypsum foundation
problems in the Black Hills area, South Dakota:
Environmental and Engineering Geoscience, v. Il,

p. 213-223.

Rahn, P.H., and Gries, J.P., 1973, Large springs in the
Black Hills, South Dakota and Wyoming: South
Dakota Geological Survey, Report of Investigations
No. 107, 46

Redden, J.A. and Fahrenbach, M.D., 1996, Major
unconformities of the Black Hills: Road Log, Field
Trip 4, in Paterson, C.J. and Kirchner, J.G., eds.,
Guidebook to the Geology of the Black Hills, South
Dakota: South Dakota School of Mines and
technology, Bulletin No. 19, p. 30-35.

Sawyer, J.F., and Jarrell, G.J., 2000, Streamflow losses to
the Madison Limestone along Boxelder Creek, Black
Hills, South Dakota, in Strobel, M.L., Davis, A.D.,
Sawyer, J.F., Rahn, P.H., Webb, C.J., and Naus, C.A.,
Hydrology of the Black Hills: Proceedings of the 1999



282

Conference on the Hydrology of the Black Hills, South
Dakota School of Mines and Technology Bulletin
No. 20, Rapid City, South Dakota, p. 139.

Severson, T., 2005, History of the Homestake Gold Mine:
Homestake Visitors Center Web site, http://
www.homestaketour.com/history.html.

Shearman, D.J., Mossop, G, Dunsmore, H., and Martin,
M., 1972, Origin of gypsum veins by hydraulic
fracture: Transaction of the Institution of Mining and
Metallurgy, v. 81, p. B159-B155.

South Dakota Department of Game, Fish and Parks,
South Dakota Department of Environment and Natural
Resources, United States Department of Interior, Fish
and Wildlife Service, United States Department of
Interior, Bureau of Land Management and United
States Department of Interior, Bureau of Reclamation:
Final Conceptual Restoration and Compensation Plan
for Whitewood Creek and the Belle Fourche and
Cheyenne River Watersheds, South Dakota, http://
southdakotafieldoffice.fws.gov/
Final%20Conceptual%20Restoration%20Plan.pdf,
January 2005.

Strobel M.L., Jarrell, G.J., Sawyer, J.F., Schleicher, J.R.,
and Fahrenbach, M.D., 1999, Distribution of
hydrogeologic units in the Black Hills area, South
Dakota: U.S. Geological Survey Hydrologic
Investigations Atlas HA-743, 3 sheets, scale
1:100,000.

Strobel, M.L., Sawyer, J.F., and Rahn, P.H., 2000, Field
Trip Road Log — Hydrogeology of the central Black
Hills of South Dakota, in Strobel, M.L., Davis, A.D.,
Sawyer, J.F., Rahn, P.H., Webb, C.J., and Naus, C.A.,
Hydrology of the Black Hills: Proceedings of the 1999
Conference on the Hydrology of the Black Hills, South
Dakota.

U.S. Geological Survey, 2005, Water resources data for
South Dakota, water year 2004: U.S. Geological
Survey Water-Data Report SD-04-1, 486 p.

U.S. Commission of Fish and Fisheries, 1896, Report of
the Commissioner, Chapter 5, Everman, B.W., and
Cox, U.0., Government Printing Office, Washington,
D.C., p. 325-339

U.S. Fish and Wildlife Service, 2005, D.C. Booth
Historic National Fish Hatchery Web Site: http://
dcbooth.fws.gov/history.html.



http://www.homestaketour.com/history.html
http://www.homestaketour.com/history.html
http://southdakotafieldoffice.fws.gov/Final%20Conceptual%20Restoration%20Plan.pdf
http://southdakotafieldoffice.fws.gov/Final%20Conceptual%20Restoration%20Plan.pdf
http://dcbooth.fws.gov/history.html
http://dcbooth.fws.gov/history.html

